Abstract: This paper reports the research carried out using Structure from Motion survey techniques, which were developed on the basis of previous surveys and their subsequent representation through two-dimensional (2D) and three-dimensional (3D) drawings of the tomb, comparing them with drawings and watercolors by several painters of the past. This survey technique enables the reconstruction of three-dimensional models through photographs. The aim of this work is to define a procedural process which allows accurate and reliable three-dimensional reconstructions to be performed for the acquisition of knowledge and the dissemination of cultural heritage, taking advantage of representation and visualization techniques that have been developed in the last decade and that are based on historical references. The variety of digital products which can be produced (video games, 3D models, prints, websites, and augmented reality applications) allows a different approach to the representation to be taken, thereby re-evaluating limits, aims, and expressive potential. The virtual representative systems, enriched with cultural content, scientific information, and data, enhance the participation and awareness of knowledge of the final users of the products and are able to increase the interaction between the user and the information.
Introduction
The rapid evolution of technology in recent decades has greatly shifted the attention of the scientific community towards possible scenarios which have so far been "ignored". Digital databases represent a very rich source of knowledge, and therefore rules must be established, or guidelines dictated, for their correct acquisition, storage, and dissemination. Principles must be shared for the validation of information and collected data, while databases must be built to protect this heritage so that it can be consulted and used by anyone who needs it. Methodological reference systems, papers, and documents have been developed over the years. In this regard, we refer to the activities of ICOMOS 1 (the International Council on Monuments and Sites) and CIPA (the International Committee for Documentation of Cultural Heritage). CIPA was founded in 1968 jointly with ISPRS (the International Society for Photogrammetry and Remote Sensing) to facilitate the transfer of technology from the measurement sciences into the heritage documentation and recording disciplines. Furthermore, the London Charter, 2 in the updated version of 2009, proposed to define the objectives and principles related to the use of "computer-based visualization methods in relation to intellectual integrity, reliability, documentation, sustainability, and access" [2] . New digital technologies are revolutionizing the way people communicate and, simultaneously, it is changing the way we perceive the environment around us. Many tools are available for the use and enjoyment of heritage, both tangible, such as monuments and historical sites, and intangible, such as the traditions, sounds, and artistic practices of a community. The most commonly used tools are smartphones and tablets, namely those that allow individuals to interact with real-time virtual environments or artifacts, both through virtual reality (VR) and augmented reality (AR) applications; even museums are starting to use more advanced technologies such as viewers, earphones, and gloves, as they allow more immersion. 3 Today, thanks to the development of more manageable digital platforms that are able to accommodate even more complex content, such as high-definition three-dimensional (3D) models, 'virtual museums' can be considered as an extension of real museums, as they are not the simple replication of the real ones; they instead integrate functions that allow the visit to be personalized.
Ultimately, the exponential development of the entertainment and gaming industry is also affecting the field of cultural heritage (Figure 1) , where it is taking hold of the concept of serious games, the most common definition of which is given by Michael et al. [3] as "games that do not have entertainment, enjoyment, or fun as their primary purpose" (Anderson et al. [4] ; Georgopoulos et al. [5] ; Ioannides et al. [6] ). 
Fast Survey and 3D Modeling
The great development of the city of Jerusalem during the 70s allowed us to learn more about some parts and aspects of the city, particularly those concerning its ancient necropolis. During those years, many tombs of the First Temple period were discovered. The extension of the city's suburbs also resulted in the excavation of many tombs of the Second Temple period and a large number of ossuaries were found. These discoveries have provided a lot of new information about the funerary architecture, funerary customs, and modes of crucifixion. The object of study in this paper is the socalled tomb of Zechariah, in the Kidron Valley at the foot of the Mount of Olives, on the southeastern side of the old city walls. It is a real rupestrian monument and is part of a group of four tombs, some of which are carved directly into the rock. The tomb of Zechariah is composed of a cubic block of rock that measures about 6 meters on the side, obtained by removing the surrounding rock so as to form an area in the center which stands isolated. Each of the walls is decorated by a pair of columns and The skepticism of museum structures and institutions in the use of these innovations, which are now widely used in other sectors, is unfortunately still present. Although the main cause is often to be found in the scarce economic availability, it is necessary for the cultural community to make the most of the potential of these tools through the promotion and financing of both consolidated and experimental equipment.
It is possible to affirm that games are an important medium, but they are still undervalued in terms of their potential for the sharing of heritage. The relationship between 3D models and video games is a valuable field of investigation for the development of tools useful for the dissemination of cultural heritage and to increase the awareness of it to a large audience.
The great development of the city of Jerusalem during the 70s allowed us to learn more about some parts and aspects of the city, particularly those concerning its ancient necropolis. During those years, many tombs of the First Temple period were discovered. The extension of the city's suburbs also resulted in the excavation of many tombs of the Second Temple period and a large number of ossuaries were found. These discoveries have provided a lot of new information about the funerary architecture, funerary customs, and modes of crucifixion. The object of study in this paper is the so-called tomb of Zechariah, in the Kidron Valley at the foot of the Mount of Olives, on the southeastern side of the old city walls. It is a real rupestrian monument and is part of a group of four tombs, some of which are carved directly into the rock. The tomb of Zechariah is composed of a cubic block of rock that measures about 6 m on the side, obtained by removing the surrounding rock so as to form an area in the center which stands isolated. Each of the walls is decorated by a pair of columns and two semi-columns, the latter of which are adjacent to the pillars with a square section at the corners. All are equipped with Ionic capitals. All around the cornice there is a decoration of acanthus leaves a little less than a meter high, dominated by an obtuse pyramid of about three meters in height that forms the summit of the tomb; on the whole, the monument measures about 9 m in elevation (Brockedon et al. [7] ). This paper reports the experience of the documentation and 3D modeling of the tomb carried out using "expeditious" surveying techniques.
The choice of a fast methodology, based on SfM (Structure from Motion) photogrammetric techniques and subsequent post-production by semi-automated processes, enables the quick development of 3D models. In addition, by using high-resolution cameras, it is possible to obtain realistic models that are just like real artifacts and that can then be used in virtual and augmented reality applications.
The procedure included the photographic acquisition of the entire rock complex and, in particular, of the exterior of the tomb of Zechariah. The pictures were taken with a reflex camera and were processed using Agisoft Photoscan software (Figure 2) , where a complete 3D model with textures was created, starting with the photos' alignment and the building of a point cloud. Based on historical documentation and 2D drawings of previous surveys, the model was resized to its correct size (Figure 3) . The next step was to export the model in the .obj format in order to import it into Geomagic Wrap and process the 3D model by making improvements to the polygonal mesh. Here, automatic sections were also obtained, which, by generating splines and polylines exportable in .igs format, were used as the basis for the construction of a NURBS 4 model. This was conducted in order to reconstruct the original appearance of Zechariah's tomb, cleared of signs of decay and neglect. Referring to the drawings of the existing surveys, the two main bodies of the building were modeled, as well as all the details of the capitals, columns, and half-columns (Figure 4) . The base and the steps leading to the tomb 4 NURBS (Non Uniform Rational Basis-Spline) are very flexible curves and allow to draw complex shapes. Modeling through NURBS surfaces generated by extrusion, revolution, lofting patching (etc.) of NURBS curves, allows to accurately represent both common analytic shapes and free-form shapes.
were also modeled in order to reconstruct the tomb in its entirety. Over the course of many centuries, tombs were built along most of the steep terrain of the Kidron Valley and many of these tombs are located in the immediate vicinity of the monumental tombs. Over time, their initial appearance has been significantly altered.
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The current appearance of the tomb complex is not very different from what was represented in the past, except for the level of the land that was excavated in recent times ( Figure 5 ).
Digital visualization is of great importance for the success of the representation of the object, although it cannot take into account the peculiar characteristics that each place has (Norberg-Schulz [10] ). For this reason, drawings and historical representations of this place, produced by skilled sketchers of the past, have been studied. The suggestions of these artists determine the base used to recreate the atmosphere and the setting where the 3D model is to be inserted.
The current appearance of the tomb complex is not very different from what was represented in the past, except for the level of the land that was excavated in recent times ( Figure 5 ). [7] (p.155). The level of the ground today is noticeably lower as it was excavated in recent times.
Innovative Fruition Systems
The visualization tools employed in this study are still under development and the construction of the scenario in Unity 3D is at the very first stage. All of the aspects regarding the storytelling, the game design, and the graphical features are still in the stages of preparation.
Thus far, the mesh model derived from photogrammetry has been imported into the scene as the general environment, and the 3D NURBS model has been completed with a simple texture with diffuse and bump channels, imported together with all of the assets useful for virtual interaction with the site. In the development of a serious game, the choice of the game structure and contents cannot be neglected. Among the most important factors to ensure the success of and interaction with the game, there are an effective plot and narrative, as well as the dynamism and fluidity of the game itself. The 3D models used must be low-poly and easily manageable for real-time visualization, both on web platforms and via portable devices. The combination of all of these components constitutes a very powerful means for the valorization of heritage and its dissemination.
With the establishment of serious games as a means of communication and the dissemination of heritage, a new type of 'virtual museum' is set up. Prensky [11] asserted that "learning via digital games is one way to reach digital natives in their native languages".
Those that are today defined as 'virtual museums' initially were configured as digital copies of real museums, where all of the assets held by the museum and the information relating to them was collected and archived. Before the invention of the Internet, virtual museums corresponded to CD- [7] (p.155). The level of the ground today is noticeably lower as it was excavated in recent times.
Those that are today defined as 'virtual museums' initially were configured as digital copies of real museums, where all of the assets held by the museum and the information relating to them was collected and archived. Before the invention of the Internet, virtual museums corresponded to CD-ROMs on which the databases were dumped in the form of catalogs, where it was possible to search for works using keywords.
The possibilities offered by the 'web network' in terms of the diffusion and sharing of 'virtual museums' have been enormous, but they have also had to deal with the different structuring of content with respect to that found in real museums. With the publication on the network of museums, there have been technical problems and interoperability issues between digital databases and information searches.
This type of museum guarantees a participatory interaction during the "visit" and keeps the user's involvement alive, encouraging them to improve their knowledge and awareness of cultural heritage. The so-called virtual museums are not simply replications of real ones, as they instead integrate functions that allow individuals to personalize their visit (Mortara et al. [12] ). Through some tools, it is possible, for example, to manipulate objects and to move and rotate them without the risk of damaging them. The visitor can walk freely within the virtual space, or stop the visit and resume it at any time, choosing which actions to take without having to follow a predefined path.
Conclusions
The perception of the space and of the artifacts affects all human senses and must therefore be encouraged in order to ensure the active participation of the visitor in the 'narration'. Through the use of 'virtual reality' it is possible to build any kind of scenario, infinitely changeable and upgradeable, in order to make available to the public a wide database that is not accessible through any other tour arrangement.
However, it is necessary to know the advantages and disadvantages of a virtual reality system: Achieving convincing 3D models and high-level simulations involves using the best software and hardware. It is therefore important to make clear which goals one wants to achieve and how fast one can reach them. Finally, an important aspect not to be underestimated in the development of 'virtual worlds' and, more specifically, of serious games is the creation of an application that does not lose sight of the primary objective of producing information and disseminating culture; otherwise, there is a risk of exalting the aesthetic aspects of the systems to the detriment of the informative/narrative feedback of the virtual ecosystem (Forte, [13] ).
